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The present inventi on relates to substrains 
provided w:Lth__a_plio4^^^ to :he process 

V^___#jr^Dr^«lCcl!nlj such a coating and to Its various 
\3ty applications. 

^ It relates more particularly t o coatings 

comprising sosmi-conducting materials based on metal 
oxide, in particular on titanium oxide, which are 
capable of initiating radical reactions under the 
effect of radiation of appropriate wavelength, 
resulting in the oxidation of organic products. These 
coatings thus make it possible to confer novel 
functionalities on the materials which they cover, in 
particular dirt-repellent, fungicidal, bactericidal, 
algicidal or odour-controlling properties, optionally 
in combination with hydrophilic or anti-condensation 
properties, ^AHS^ 0<? fhtHOpO^ 
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Highl/ Hi verse substrates have" to date been 
envisaged, in particular construction materials used in 
the field of construction or vehicles (windows, facing, 
cladding or roofing materials, and th>» like) or 
materials used in purification processes. 

International Patent Applications WO97/1018 6 
and WO97/1018 5 have thus made known coatings comprising 
anatase crystallized Ti0 2 with otocatalytic 
properties, coatings obtained from t.he thermal 
decomposition of appropriate organometallic precursors 
and/or from 'precrystallized" Ti0 2 particles, suited in 
particular to deposition as a thin layer on glass in 
order to preserve its optical quality. 

Patent Application EP-A-0 , 306, 301 has also made 
known the ise of photocatalytic TiO z on fibrous 
materials used to purify the air, the deposition of the 
Ti0 2 being carriedg^a^^ol-cjel typ^. 

The aim of tke iny^ntion___j*s fcfee* 

improvement of the^e^-pffiyfocata lytic coaUings, being 
geted in oarticular at improving their behaviour on 
"ny typf^f substrate and in particular providing them 
wllth^better adhesion and better durability, very 
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surface roughness or porosity. 

The subject-matter of the invention Ls first of 
all a substrate comprising a fibrous material which is 
5 provided, over at least a portion of its surface and/or 
within its thickness, with a coaling with 
photocatalytic properties comprising a semi -conducting 
material with photocatalytic properties of the oxide or 
sulphide type in combination with a promoter of 
10 adhesion to the said fibrous material. 

The :i;emi-conducting material "active" with 
respect to photocatalysis can be, according to the 
invention, based on at least partially crystallized 
£3 metal oxide, for example zinc oxide, tii oxide or 

15 tungsten oxides The preferred example according to the 
invention relates to titanium oxide at least partially 
crystallized :.n anatase form, which is the crystalline 
phase which confers on Ti0 2 its photocatalytic 
W properties. :"t can also relate to semi-conductors 

20 belonging to the family of the sulphides, al.so at least 
partially crystallized, such as zinc sulphide or boron 
sulphide- (In the continuation of the text, for greater 
simplicity, mention will be made of titanium oxide, it 
being understood that the information given will be 
25 just as valid for the other semi-conducting materials 
mentioned above) . 

The term " fibrous material" is ur.derstood to 
mean, within the meaning of the invention, any material 
comprising fibres, in particular mineral ::ibres, more 
30 particularly organized fibres made of glass or rock 
mineral woo!., of the type of those used in 
thermal/sound insulation or to constitute soilless 
culture substrates. This term "fibrous ma-erial" also 
includes fibues /filaments organized as strands, of the 
35 type of the strands used in reinforcement, in 
particular mside of glass. 

These; base fibrous materials are subsequently 
incorporated in a "substrate", within tho meaning of 
the invention, in various forms: it can relate to 
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felts, mats, vebs, "moulds" intended for the insulation 
of pipes, miide of mineral wool, textile strands 
assembled as fabrics, or non-woven web, made of 
substrates of paper type, and the like. 
5 A phc;ocatalytic coating makes it possible^ 

confer highl;, advantageous novel function^l>*r3^s on 
these known substrates. Thus, the f elts/m^KfT of mineral 
wool mainly used in insulation can/e treated only 
superficially,, only on one of their^aces, ::or example, 
10 or on each of their faces, apof can acquire a dirt- 
repellent/odour-controlling function on at i.east one of 
their treated faces (the visible face and/o:: the hidden 
face) in false ceiling/ structures of buildings, in 
antinoise serpens alongside roads or railws ys , ' and the 
like, the sonditiofr laid down being that the 
photocatalyti:; coat/ng is accessible to a natural or 
artificial lij^/ source. Still in the field of 
insulations^/ abovementioned Moulds" can also be 
treated^J/thaf inside and/or outside or over their 
20 enj^rre^ U<ickn/ss, for example, in order to confer on 
a/dirt7tepellent and/or bactericidal or fungicidal 
*ion. /In the form of mats or of moulds, the 
substrate/ treated according to the invention can 
.JVantagjeousl/ be positioned around outlet conduits in 
25 ,any ventilation or air-conditioning system but also by 
being /positioned inside these conduits, these devices 
beino/ veritaole breeding grounds for bacteria, the 
condition being that it is necessary to provide means 
for/ the photocatalytic coating to be exposed to 
30 sufficient ultraviolet radiation to be effective: on a 
visible external face, natural illumination may be 
/jfficient. : f not, the substrates have to be combined 
jith artificial illuminating means of the halogen lamp 
>r fluorescent tube type. 
35 Another application relates to any system for 

reflecting and/or scattering natural light or light 
originating from artificial illuminating means, such as 
lampshades or curtains, when the substrate is, for 
example, in I: he web form. 
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The other main application, apart from thermal 
or sound insulation, of the substrates treated 
according to the invention relates to the filtration or 
the purification of fluids- 

It can relate to any fil*.= used_J^ 
filtration of gases, in particular of^ir^T^P- web 

used, fojs^examplef m tne 
- fi^er r^lJZ^Jr*^^ for dwellings 

with a^bntrolled level of dust, of 
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the *clean* ream, type^. t ... . 

The t.rmy^filter" covers two notions within 
t he meaning cPfa invention, both the notion . ot : true 
filtrationX^re particles are separated 
from th^/Wying them, and the notion of di"""' 
in pa^cjZr of odour-controlling diffuser, where the 
g asAo Z treated is not necessarily forced to pass 
r/the photocatalytic substrate, wher.a it can in 
4lar simply be brought into contact with the 
latter, without retaining the suspended particles. 

Mention may be made of many other applications 
of the gas -filters" according to the invention: they 
ca n also be used to purify any type of industria! 
gaseous effluent or any atmosphere of a <,iven public 
place or building (as odour-controlling differ m the 
underground, for example). They can in P""- lCTl " 
it possible to reduce the ~VOC" (volatile organic 
compounds) level of a given gas stream or of a given 

atmosphere. typjs^d 
The filters, surface-treated or^y^ 

throughout .heir thickness, c^>^^ in- 
effective and much more durable-^hTs is because the 
treatment according to^TWention gives th« the 
ability not only tp-<move microorganisms but also to 
^2 se cWT «.idn.. of fatty type which 
frilly cXut. a good part of the particles which 
fradually^lock the filter. With the invention these 
filterpther.fore have a longer lifetime. In addition, 
they/nave a c dour-controlling function. 
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It ca:i also relate to filters for liquids- 
The liquid filters according to the invention 
have numerous applications: they can be used for the 
recycling of wastewater or for the recycling of water 
from systems for the irrigation of soilless culture 
substrates (3i : or disinfecting the water). They can also 
fulfil a function of depollution, in particular 
depollution of soils, or a function of 
reprocessing/ iepolluting industrial liquid affluents 
The advantage of treating accorc.ing____to. 
invention all these fibrous sutastraj£s^h^1Tbeen seen. 
However, t/furniah them wijJa--a^photocatalytic coating 
was^^nitiallyj^ry iasy. This was because the 
on aro3e^6f the method of deposition of the 
coaling oiV^substrate which is generally non-smooth, 
on-fla/and of rough and porous type, as well as the 
question of the durability of this coating. 

The solution of the invention consisted in 
adjusting tbs-way in which it was appi-ied to the 
substrate, r.amely superficially or throughout its 
thickness, according to the applications targeted as a 
function of .requirements, and in rendering the anatase 
Ti0 2 of the coating, which is responsible for the 
photocatalyt-ic performance, integral with the fibrous 
material vi*. an appropriate adhesion promoter. The 
latter can tiius act as "matrix" for the components of 
the coating which are "active" with respect to the 
photocatalysis phenomenon. 

According to a first alternatives ^_f°J 
titanium o:-;ide is already at ^ partially 
precrystalli:::ed in anatase form^h^nxt is incorporated 
in the costing, bef ore^-lSeing deposited on the 
substrate., It can be introduced into the coating in the 
form^©$^rys:tallin^particles in colloidal suspension 
the f:.»rm^of a dry powder composed of particles 
ch are optionally more or less agglomers.ted with one 
nother,/Tlii s alternative form exhibits the advantage 
of noVimposiing a high specific heat treatment on the 
coding/substrate on which it is deposited (Ti0 2 
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anatase form generally 



in 



i:i par} 



halide tj 



second^ait^^i^ ::orm (which 
ft)-/^he titanium oxide 
'thermal decomposition of 
^ula^^of the organoir etallic or 
the coating- The anatase 



the 



frystalli^ed Ta02 



the 



coatii 



ice 



prov 
however 
the 



thus be manufactured Hn situ" in 
applied to the substrate, by 
an ad hoc heat treatment, which must, 
be/compatible with the chosen substrate and 
ch^sep^ adhesion promoter. 

,..s regards the adhesion promoter, the latter 
can/b£ single- or mult i component , it being possible for 
component or components to be organic, inorganic or 
o/ganic/iaorganic "hybrids". 

It cun thus comprise a silicon-comprising 
component, in molecular form or in polymeric form, of 
the silane, silicone or siloxane type, for example. 
This is because these components exhibit a good 
affinity with the majority of mineral fikres, glass, 
rock or even ceramic, affecting the invention. It is 
even possible, in some cases, to speak of a kind of 
grafting of the crystallized TiQ 2 to the inorganic 
fibres by thin type of component. 

The adhesion promoter can also comprise on^ 



re polymers of organic type 



mo 



exist : 



In fact, two. 



-enarios 



tand,:ird organic polymers, for^lca^ple of the 




Lenol-formaldehyde tj 



>r tire like, 



can 



case. 



;k of this 



gradualli^ecomposed by photocatalysis 
Ln the (surface) regions of the 

to ultraviolet 
fact prove to be 



be expos 



ed 



the process can m 



applications, by this gradually 
Ti0 2 . However, it may be preferable 



down as far as pcssible 
choosing appropriate polyme 



this 
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lly fLuorinated polymers, which are highly 
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The adhesive promoter can also comprise at 
least one r:.etal oxide of the Ti0 2 01 Si0 2 type 
originating from the thermal decomposition of 
precursors o::: the silicon-comprising, organometallic or 
2 0 metal halide type within the coating. In this case, the 
Ti0 2 or SiO s component is generated in situ in the 
coating, in particular once applied to the substrate, 
by an appropriate heat treatment compatible with the 
substrate. Ill the case of Ti0 2 , it is nat, however, 
25 necessary to envisage very high temperatures necessary 
for *n anatihse crystallization, if only an adhesion 
promoter function is being sought: it can perfectly 
well be amorphous or partially crystallized in various 
crystalline forms, just like SiO z . It is thus possible 
30 to have a coating of the amorphous metal oxide matrix 
type which fixes the "active" particles of crystallized 
photocatalytj.c oxide. 

The adhesion promoter can also comprise at 
least one i lorganlc component chosen from aluminium 
35 phosphates ard potassium or calcium aluminosilicates . 

One embodiment of the invention consists in 
that at least one of the two essential components of 
the coating, namely, on the one hand, the "active" 
(with regard to photocatalysis ) components and, on the 
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other hand, the adhesion promoter, forms part of the 
binder making possible the intrinsic cohesion of the 
fibrous material. 

This is because, if the material is glass or 
5 rock mineral wool of the insulation type, such as that 
produced by Isover Saint-Gobain, the latter is in 
numerous applications provided with a binder generally 
denoted under the name of size and generally applied in 
the liquid phase by spraying under the fiberizing 
10 devices. The solvent/dispersant is generally aqueous 
and it evaporates on contact with or in the vicinity of 
the hot fibre;?. The agents for sticking th* fibres to 
one another, generally of the resin type, for example 
phenolic resin, such as U rea-phenol-d:ormaldehyde 
15 polymers, curs under hot conditions. One possibility 
then consists in adding the adhesion promoter and the 
"active" components to the aqueous medium :>f the size 
or even in us.:.ng/adapting the components of the size in 
U! order for then to act simultaneously as binder of the 

!- 20 fibres to one another and of promoter of 

ill fibres /"active" components adhesion. 

For further details on typical sizing 
compositions ;md their method of application to fibres, 
reference may advantageously be made in pjirticular to 
25 Patents EP-143,050, EP-246,952, EP-305,249, EP-369,848, 
EP-403,347, =P-480,778 and EP-512,908. however, it 
should be noted that, in specific applications, the 
mineral wool can be devoid of binder, for sxample that 
composed of relatively fine fibres used to prepare 
30 filter paper:;, as disclosed, for example, in Patents 
EP-0,267,092 and EP-0, 430, 770, or needled f<:lts. 

If tV.e material is instead a fibrous material 
of reinforcing strands or textile strands type, in 
particular such as that manufactured by Vstrotex, the 
35 cohesiveness of the strands resulting from the 
assembling o:l: individual filaments under a bushing is 
generally provided by application of a binder generally 
denoted under the term of sizing compo.sition. Here 
again, it is applied in the liquid phase s.nd comprises 
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one or more agents ^sticking together" the 

fibres /filaments . It is therefore possible to choose to 
add the x> active" components and/or tne adhesion 
promoter according to the invention to the liquid 
5 medium or to adapt its composition in order to make it 
act both as interf ilament binder and as promoter of 
strands /"active" components adhesion. 

For further details on sizing compositions , 
reference may advantageously be made in particular to 
10 Patents EP-243,275, EP-394,090, EP-635,462, EP-657,396, 
EP-657,395, EP-678,485, EP-761,619 and WO-93/18737 - 

Mention may also be made of Patent WO-98/51633, 
relating to ;he deposition of size in two steps under 
□ the fiberizing device, size in addition being capable 

*3 15 of polymerizing at room temperature. In t/iis case, it 

^ is possible to choose to introduce the material with 

%Q photocatalytlc properties either into the first sizing 

3 G 

composition <::r into the second or into both. 

All l:hese sizes mentioned above are generally 
20 applied, usir.g sizing rolls just under the bushing, to 
the fibrous material still in the form of individual 
filaments in the course of being gathered together into 
5 strands. The::e also exist binders, intended to ensure 

the cohesion of mats obtained from a blanket of glass 
25 strands, which are ejected onto continuous or non- 
continuous litrands which have already been sized. 
Mention may be made, by way of example, of Patent 
WO-97/21861. The photocatalytlc material can be 
incorporated in this binder, which also acts as 
3 0 adhesion promoter. 

The !-.izes or binders mentioned above are either 
in the aqueous phase or in the non-aqueous phase, in 
the latter scenario, a heat treatment is generally no 
longer necessary to remove the water, the components 
35 chosen then being chosen so as to be able to polymerize 
at room temperature. In this case,, the incorporation of 
materials with photocatalytlc properties pre-existing 
independently of any heat treatment is favoured, such 
as small crystallized titanium oxide particles. 
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As mentioned above, the fibrous material 
according to I: he invention can therefore bo organized 
in the web (facing, for example), felt or pa:>er form or 
in various geometric forms (flat or pleated paper type 
sheets, for example, panel, hollow cylindrical "mould", 
woven or non-woven web, and the like). Ihe fibrous 
material can also be in bulk, in the form of optionally 
graded short fibre or flocks. 

The photocatalytic coating of the invention is 
advantageously applied to the fibrous material so that 
at least a portion of the "fibres" of the said material 
(including the- notions of fibres, of filaments and of 
strands) is sheathed with the coating over a thickness 
of at least 5 nm, in particular over a thickness of the 

order of 30 to 50 nm. 

This sheathing ensures maximum effectiveness of 
the coating, Its photocatalytic activity increasing as 
it is distributed over a greater specific surface. The 
preferred thickness takes into account the most 
commonly encountered mean size of the anatase TiO z 

crystallites. 

Another subject-matter of the invention is the 
processes for the manufacture of the substrates defined 
above . 

According to a first altc 
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wool of glass type, or devices for f iberizinaj^r^o- 
called external centrifuging using a succession of 



centrifuging wheels , 
example, in Patents 
making it pcss 
rock type, 
by mec 
gia 



such 




25 



30 



35 



disclosed, for 
ojT E P-0, 439, 385, 
1 wool of basalt 
evices fcr fiberizing 
to obtain reinforcing 
or by stoam blowing, 
1 known to persons skilled in 
of the fact that the fibres 
ively high temperature by applying 
Orally in solution/dispersion, in a 
example an aqueous solvent, which 
contact with or in the vic:.nity of the 
-e heat can also make it possible to cure the 
or components of the adhesion promoter, if 
of the resin type, or to decompose them 
j.f they are of the silicon-comprising 
^cursor or metallic precursor type mentioned above. 

As mentioned above, the coating in the liquid 
phase can be applied at the same time as an optional 
"binder'' of the sizing composition type or even form 
part of it. It may also be preferable to apply it to 
the fibrous iraterial before or after the saLd ^binder" - 

According to a second embodiment of this first 
alternative form, the photocatalytic coating, still 
generally in the liquid phase, can be deposited "after" 
the receiving devices which collect the 
fibres/filaments or strands resulting from the 
fiberizing devices and in particular before or during 
the post-fiberizing heat treatment of the fibrous 
material. Thas, for mineral wool of insulation type, 
the receiving devices are generally composed of a 
suction conveyor belt which gathers together the 
mineral wool and passes it into a forming oven. It can 
be judicious to apply the coating between the two 
devices ;fiberizing/receiving) , for example 

superficially, and to use the heat of the oven to cure 
or complete the coating, if necessary. 
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Likewise, in the field of reinforcing glass, 
the strands a ce drawn and wound off in t ie form of 
spools or cut up under the bushing, after having been 
appropriately sized, and then generally dried in heated 
chambers, befc.re being converted and/or used. 

As mentioned above, it is therefore poss 
deposit the photocatalytic coating ijj^r-^under the 
bushing, in ^axticular conccjEwrf^ntly with the 

;he size,^in which i: can be 
:t is also-possible to deposi: it during 
of fin>£hing the spooled strands into 
ictri it can, for example, rei.ate to the 
conversion opuTration targeted at manufacturing mats of 
>ed sjtzxancs, in a subsequent operation; it is also 
possible to deposit it on the downstream line, in 
rti/cular during the conversion of the continuous 
stands, gathered together as a blanket, into a mat of 
ntinuous strands . 

In t'r.e last two cases, the photocatalytic 
coating can ba deposited by an ejection system of the 
adjusted sprayer type, before, during or at the same 
time as the b:.nder used (or be used in combination with 
it in the sams;> liquid phase) . 

According to a second alternative form, the 
photocatalytic coating is deposited in the Liquid phase 
finished fibrous material, in a subsequent 



on the 



instead a 



k cold' 



operation. What this involves is 
treatment, requiring a post-deposition hes t treatment 
in order to evaporate the solvent and optionally to 
cure or to complete, to constitute the coating. 

Whatever the alternative form chosen, the 
coating can be deposited by different techniques. If 
the coating comprises "active" anatase crystallized Ti0 2 
powder or particles from the start, it is not necessary 
for the fibrous substrate to be very hot; temperatures 
of less thai:. 300°C and even of less than 200°C may 
suffice, indeed even room temperature, and therefore 
temperatures which are found on production lines for 
the commonest mineral fibrous materials, temperatures 
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which are in addition compatible with the sizes for 
these materials, which are generally organic at least 
partly. If, on the other hand, it is necessary to 
generate anatase TiO a "in situ", it is necessary to 
5 envisage temperatures of the order of 400°C, instead 
with fibrous naterials devoid of binder in the general 
sense of the term and in a subsequent operation, for 
example by a process of sol-gel type. 

In concrete terms, it is possible to choose to 
10 impregnate the. fibrous material to the core and to use 
a technique of "dip-coating" type, where the fibrous 
material is at least partially immersed in a bath 
comprising the coating in the liquid phase. It is also 
possible to choose coating or spraying adapted to a 
S 15 surface treatment. The deposition can also be carried 

H out in a fluid which is non-liquid in the usual sense 

of the term, :l:or example in a hypercritical fluid. 

Another subject-matter of the inver tion___is_ 
application of these treated^^sufest^ates to 
20 thermal/sound insulation orf^ai^^terials, with a 
t"% i t — ^it^-h rH dvr: anrtfaJoareterial or odour- 



%\3 

in 



if 



dirt-repellent , fungi 



W controlling funct^T ,r toXiig^d or gas filters of 



paper t VP e f^?^ 1 ^ . «. . 

Q&gf 'ItvinOffio^^talls and characteristics 

25 of tb/inveni:ion em**rge/£rom the description below of 
n^Limiting implement at ional examples using the 

following figure 

□ FA xtoe/ 1 : a negative obtained by scanning 
electron mi^o^opy (SEM) of the surface of a fibrous 

qANo »t.rial ^^^#^«^ tfl the 

\s A£T^the following examples relate to tne 

deposition 7 o:l: a coating for which the ph otocatalytic 
"active/ components are made of anatase crystallized 
Ti0 2 . /it goes without saying that, as mentioned above, 
35 the /Invention applies in the same way to semi- 
conducting "active" components with photocatalytic 
properties similar to anatase Ti0 2 and which can be 
provided in the same form, in particular zinc oxide, 
ti& oxide and tungsten oxide) . 
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EXAMPLE 1 3 

A needled felt (dimensions 210 x :'.97 x 5 mm), 
composed of glass fibres of insulating type obtained by 
binder-free internal centrifuging and with a relative 
density of 5!> kg/m 3 , was sprayed with an aqueous Ti0 2 
solution, sold under the trade name "TOSol" by Saga 
Ceramics, over its entire thickness. 

This solution comprises a disipersion^erf 
particles of ri0 2 crystallized in anatase fcrm^^^^bly 
composed of crystallite agglome^£e^, ./'these 
agglomerates having a mean size of^Ke order^ol 20 to 
8 0 nm. These particles are trtf^fefore ««6 "active" 
components i:i terms of nh^eAalysis/^ solution 
also comprises an or^^^etartic Tio/pr«ursor which 
will decompose intp-^redomi^antly amorphous Ti0 2 by heat 
treatment and wtfich will/ct as adjafesion promoter. 

Thex^oating obtained wa/ baked at 200°C for 2 
hours comprise/ anatas£ nanocrystals in an 

amorjrfious TiC 2 matr*fc. The yellow colour o£ the filter 
t>rus manufactured /testifies/ to the presence of organic 
^compounds originating f/om the precurscr solution. 
After exposure /to ultraviolet A radiation under a dose 
of 4 W/m 2 f oj: /2 hours, /the yellow colour hss completely 
disappeared, /which shows complete decomposition of the 
residual organic pollutants . 
EXAMPLE 2 / / 

Glass ©ibre of insulation type obtained by 
binder- f/ee internal centrifuging was converted by the 
paperma/ing Xate in pure water. The paper obtained, 
circu]/r with a diameter of 100 mm and ei weight per 
unit Irea </t 150 g/ro 2 , was subsequently impregnated over 
its yentir/ tliickness by dip-coating it in an alcoholic 
dis/ersi/n comprising, by volume, 5% water, 1% 
ta/raet/oxysilane (the adhesion promoter) and 1% 
arfetas/ crystallized Ti0 2 particles with a nean diameter 
of 30/nm (the "active" components) . The paper was dried 
Jn. the open .air and then baked in an oven at 450 °C for 
30 Minutes. This filter was subsequently placed over an 
Inlet orifics of a fume cupboard. A control filter, 
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The TiOa particles have a mean diameter of 
approximately 45 ma. The adhesion promoter for the 
latter can be regarded as all the other components of 
the size and very particularly the silane. 

This composition was sprayed via the sizing 
ring during .i fiberizing of the glass woe 1 under the 
centrifuging dishes. The felt obtained was subsequently 
passed on the line into an oven at , IBO'C for 2 minutes. 
The felt has a weight per unit area of 560 g/m and a 
loss on ignition of 1.4% {measurement known to a person 
skilled in the art, expressed by weight, by heating the 
felt at a temperature sufficient to remove all the 
organic compounds). A 1x20x40 mm 3 piece was removed 
and placed Lz: a vessel with 20 g of an aqueous solution 
uprising 1 g/1 of ethanol and , 15 mg/1 of hydrogen 
peroxide. Th« solution was shone on by a mercury lamp 
producing 4 W/m 2 of ultraviolet radiation and the 
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concentration of hydrogen peroxide was rtonitored by 
colorimetry. Oxidation of ethanol by hydrogen peroxide, 
catalysed bv the anatase Ti0 2 irradiated with 
ultraviolet rs.diation, is observed. 
5 The photocatalytic activity of the felt was 

evaluated by measuring the weight of hydrogen peroxide 
H 2 0 2 in milligrams which disappears per gram of fibre in 
the solution and per hour. The result was 4.4 mg 

H 2 0 2 /g - f ibre/h 3ur . 
10 Samples of 200x300x200 mm3, comirg from the 

same treatment, have been subjected to naturel sun 
exposure. Gradually the yellow colour. that is 
characteristic for the resin used, disappeared from the 
exposed surfaces and to some centimetres in depth. This 
% 15 vanishing clearly indicated a degradation of the 

^ phenolic resin used as well as the penetra.tion of the 

£ photocatalytic effect inside the material- Similar 

results were obtained und controlled UVA radiation of 
4W/m a for 24 .lours . 
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20 EXAMPLE 4 

280 c of glycidoxypropyltrimethox^silane were 

added to a' sizing composition similar to that of 
Example 3 (other silane combining with the above to act 
O as adhesion promoter) . The felt obtained by fiberizing 

25 and sizing w:..th this solution was stoved at 180"C for 2 
minutes. The felt has a weight per unit area of 1 kg/m 
and a loss on ignition of 1.4%. The measurement of the 
photocatalytic activity, carried out as in Example 3, 
gave a value of 3 mg H 2 0 2 /g- fibre/hour . 
30 Figures 1, 2 and 3 show, in thr-se different 

scales, a fibre covered with the photocatalytic 
coating. Figure 1 shows more particularly a fibre, at 
the surface of which is clearly distinguished a 
sheathing of Ti0 2 particles, two successive 
35 magnifications being shown in Figures 2 and 3 . 

in conclusion, it is found that the coating of 
the invention exhibits a proven photocatalytic activity 
on fibres, whatever the implementational alternative 
forms : 
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- 17 - 
illustrates 
outside 



a deposit. ion "in a 
the line for the 



subsequent operation", 
production of mineral wool, using "precrysta.llized" Ti0 2 
particles and an inorganic adhesion promoter 
manufactured in situ, on a fibrous substrate of felt 
type - 

Example 2 also illustrates a deposition *in a 
subsequent operation", 'on a fibrous substrate of paper 
type, with pr-crystallized Ti0 2 particles and a silicon 
comprising adhesion promoter. 

- _a an i n —-3r3Hfre* 

> , which will 
:ness of the 
i 0 2 particles 
t= silanes in 
Lard size, in 
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Photocatalytie webs based on mineral fibres 
were manufactured using a plant which make,, it possible 
to carry ou: the impregnation of a glass web m a 
siS ing solution, the application of suction to this web 
(in order to remove the excess binder) finally, 
its baking i:i an oven, the entire process being carried 
out in-line and continuously. The web is unwound on a 
conveyor belt, conveyed into the sizing bach via an 
impregnation roller, passes above a negative-pressure 
tank (suction device) and is finally conveyed by a 
second conveyor belt into the baking oven. 

Various types of photocatalytie media were 
synthesized according to this process, :.n accordance 
with the following examples: 

EXAMPLE 5i Ji, medium fox the purification oA gases 

An HO g/m 2 glass web*/as___3jnpreci 

aoAie<»u^^^iti«a ccir^rising' 3.1% of Glymo 

gWc^xyp^p^rimfithoxysilane) and 2.9*r of titanium 
£^££erianciparticles at a rate of 0.2 m/min- 

Thisi web, having been subjected to a suction 
equivalent to a water column of 35 mm, was subsequently 
baked at 2ao°C for 10 minutes. The resulting loss on 

ignition is 7%. 

Measurements of effectiveness in the gas phase 
were then carried out under the following conditions: 
ISO * 200 mii: 2 of the resulting product were placed in a 
cylindrical photocatalysis reactor. Thi;s reactor is 
composed of an axial UV-A lamp (365 nm) , around which 
is surrounded, with a spacing of 1 cm, the 
photocatalytie medium in 3 layers, and of an aluminium 
jacket. The intensity of the irradiation on the web is 
1 mw/cm 2 . The reactor is inserted in a closed circuit, 
with recirculation, the gas passing through the medium 
from the inside of the closed cylinder over the web 

towards the outside. 

The volume of the cell (photocatalysis reactor) 
is 0.9 1 ani that of the complete circuit (immobilized 
volume) is one litre. The experiments consisted in 
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evaluating the photocatalytic 

n-hexane . 

To do this, various amounts of n-hexane 
(ranging up to 2000 pptn in air) were inje=ted into the 
5 circuit, th* flow rate of the latter being regulated at 
1 1/nd.n. At regular intervals, SO ul samples of gas 
were withdrawn in order, to measure the concentration of 
n-hexane present in the circuit. 

It was shown that the direct decomposition by 
10 UV of n-hexane is negligible, just as ' its absorption by 
the medium. In contrast, n-hexane is virtually 100% 
decomposed in less than one hour when it passes through 
the photocatalytic medium, though under weak UV 
irradiation., 

15 EXAMPLE 6: J!, medium for liquid purification 

According to the same process^^a. 
web was impregnated i^an-a^ueouT^olution comprising 
Sf AilJ^P^s^Iane and 5 g/1 of titanium dioxide 
£old updelT'the name P25 by Degussa) held in suspension 
20 / by ^appropriate means. 

The web was impregnated in-line at 0.6 m/min, 
the excess binder having been removed under a negative 
pressure o2; 90 mm of water column. The product was 
baked . at 300°C for 30 minutes. Mes-surements of 
25 effectiveness in the liquid phase were th<-n carried out 
in order to describe this material. 
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It rsould be confirmed that virtually 100% of 
r the phenol Jiad disappeared over approximately at most 

one hour* 

More generally, these last tv/o cucsmples show 
5 the advantage of the use of a web formed of 
photocatalyt ic mineral fibres , such as those 
manufactured, in purif ication operations in a liquid 
medium as in the gas phase. 
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